Introduction
Teachers' beliefs, practices, and attitudes should be considered in order to understand and improve educational processes (OECD, 2009) . Although most teachers have received the same type of training during their pre-service study, their practices in the classroom vary. Instructional practices heavily depend on teachers and their professional ability of teaching (Campbell, McNamara, & Gilroy, 2004) . Furthermore, teachers are considered as a change agent in an education system that is under the scope of an ongoing reform (Prawat, 1992; Carrington, Deppeler, & Mosss, 2010) . Teachers' beliefs are an important factor that stimulates change processes in schools, as well as the adoption of new techniques and strategies to be used in classrooms (Fluck & Dowden, 2010) . Moreover, knowing pre-service teachers' beliefs about knowledge, teaching, and learning is important because these beliefs play a crucial role in their own learning (Uzuntiryaki & Boz, 2007) and in their pedagogical understanding, as well as their teaching methods and classroom practices (Bryan, 2003) .
Belief has been defined as a preference of doing something (Pintrich, 1990) . Preservice teachers gain teaching experience in the classroom during their teacher education, point they should establish the extent of that type of teaching and give students opportunities to construct knowledge by themselves (Marlowe & Page, 1998) . Since social constructivists believe that knowledge is constructed internally through exchanging ideas among learners as well as by learners' own experiences, it is important for teachers to create an ideal environment for students in class (Brady, 2004) .
Traditional teachers teach in a didactic manner and function as an information source during teaching (Brooks & Brooks, 1999) . They are also responsible for disseminating information to students. Traditional teachers look for the correct answer to know whether students learn what is taught. However, constructivist teachers are responsible for setting up the learning environment for students and facilitating interactions among students and themselves. While constructivist teachers need more time to prepare a learning environment than traditional teachers, traditional teachers cover the learning subject in a shorter time than constructivist teachers (Slavin, 2006) . Computers play a crucial role to help constructivist teachers create the kind of learning environment in which students are active during their learning (Brady, 2004; Fluck & Dowden, 2010) .
The OECD (2009) published two indices for teachers' beliefs about teaching based on the following questionnaire items:
Direct transmission beliefs about teaching: • Effective/good teachers demonstrate the correct way to solve a problem.
• Instruction should be built around problems with clear, correct answers, and around ideas that most students can grasp quickly.
• How much students learn depends on how much background knowledge they have; that is why teaching facts is so necessary.
• A quiet classroom is generally needed for effective learning.
Constructivist beliefs about teaching:
• My role as a teacher is to facilitate students' own inquiry.
• Students learn best by finding solutions to problems on their own.
• Students should be allowed to think of solutions to practical problems themselves before the teacher shows them how they are solved.
• Thinking and reasoning processes are more important than specific curriculum content. The OECD (2009) also published information about country differences in profiles of teachers' beliefs about instruction. "Besides this general agreement on beliefs about instruction, countries differ in the strength of teachers' endorsement of each of the two approaches. The preference for a constructivist view is especially pronounced in Austria, Australia, Belgium, Denmark, Estonia and Iceland. Differences in the strength of endorsement are small in Brazil, Bulgaria, Italy, Malaysia, Portugal and Spain. Hence teachers in Australia, Korea, northwestern Europe and Scandinavia show a stronger preference for a constructivist view than teachers in Malaysia, South America and southern Europe. Teachers in eastern European countries including Turkey lie in between" (p. 94).
Some research results reflect the idea that teachers' practices in the class are derived from their beliefs regarding teaching and learning (Chan, 2003) . According to Perry, as cited in Brownlee, Purdie, and Boulton-Lewis (2001) , "Epistemological beliefs or beliefs about knowing reflect an individual's views on what knowledge is, how it can be gained, its degree of certainty, and the limits and criteria for determining knowledge" (p. 247). Windschitl and Andre (1998) declared that "individuals with more advanced epistemological beliefs learned more with a constructivist treatment" (p. 145). Parallel to Windschitl and Andre's study, students who have advanced epistemological knowledge believe that knowledge is tentative and evolving, and this type of knowledge is likely to trigger and support the owner's efforts to generate conceptual change (Mason, 2002) . There are many studies indicating that more advanced epistemological beliefs are associated with better learning (Bromme, Kienhues, & Stahl, 2008) . Moreover, advanced epistemological beliefs play an important role in advancing constructivist teaching practices (Windschitl, 2002; Chai & Khine, 2008) .
According to Nespor (1987) , change is not possible without first disposing of current beliefs. Replacement of current beliefs with the intended ones takes time; it happens slowly. Thus, knowing pre-service teachers' beliefs regarding constructivism and their conceptions about teaching and learning is important for changing their beliefs accordingly before they start their teaching careers (Chan & Elliott, 2004; Eren, 2009) .
Method Purpose of the research and the research questions
The primary purpose of this study was to identify pre-service teachers' conceptions of teaching and their epistemological beliefs, and the relation between the conceptions and the beliefs.
Three questions were identified to achieve these purposes: Question 1: What are the pre-service teachers' conceptions of teaching? Question 2: What are the pre-service teachers' epistemological beliefs? Question 3: Is there a relation between pre-service teachers' conceptions of teaching and their epistemological beliefs?
The secondary purpose of this study was to examine whether there is a relation between pre-service teachers' conceptions of teaching and their personal characteristics (gender, subject area, and class level).
Three questions were identified to achieve these purposes: Question 4: Is there a relation between pre-service teachers' conceptions of teaching and their gender? Question 5: Is there a relation between pre-service teachers' conceptions of teaching and their subject areas? Question 6: Is there a relation between pre-service teachers' conceptions of teaching and their class levels?
The survey method was used in this study. The data was collected through a webbased survey over the course of four weeks. The web-based survey was made available to all participants, and the participants were informed about the survey through emails and announcements published on school websites.
The research instrument
The data collection tool was adapted from the traditional teaching and constructivist teaching scales developed by Chan and Elliot (2004) . These scales were validated with 385 teacher education students of a tertiary institution in Hong Kong. The questionnaire used a 5-point Likert-type scale (1: Never, 2: Rarely, 3: Sometimes, 4: Often, and 5: Always). The original questionnaire had 30 items with an alpha reliability of 0.84 and a factor loadings range of 0.33-0.67. The original questionnaire included 30 items collected in two parts, labeled as traditional teaching and constructivist teaching.
The original questionnaire was translated into Turkish by the researchers and reviewed by an Turkish language expert. During the translation process, some words and concepts were clarified through explanation. A section measuring participants' epistemological beliefs was also integrated into questionnaire. After translation, a pilot test of the questionnaire was conducted to identify whether there were any sections that might be misunderstood or incomprehensible. The pilot study was conducted among 38 pre-service teachers via the Internet. The questionnaire, along with an assessment tool, was delivered to participants, explaining the purpose of the pilot study and requesting them to assess the questionnaire and identify possible areas that needed correction or clarification. We corrected six such expressions in the questionnaire as a result of the pilot study. Consequently, we decided that the questionnaire fit the purpose of the research.
The research participants
From different teacher education programs in Turkey, about 2500 students were solicited to participate in the survey. Out of the 2500, 460 students (18.4%) participated in the survey. The participants consisted of 280 males and 210 females. The participants' class level distribution was 194 from the first-year class, 106 from the second-year class, 100 from the third-year class, and 60 from the fourth-year class. The participants' disciplinary affiliations are shown in Table 1 
The research procedure
In order to locate pre-service teachers to participate in the survey, an announcement was made on the websites of various teacher education programs in Turkey, and an email was sent to students of those programs. Both the announcement and the email informed students that the study was voluntary and no credit would be given. The announcement and email both asked students to click on a URL to fill in the webbased questionnaire. Participants were asked to provide some demographic information, including gender, university name, program name, and year in the program; however, they had no opportunity to provide their names.
The Results
The principle component analysis of the questionnaire and its reliability
Executing principal component analysis with a varimax rotation, we decided that two components (Conceptions of Constructivist Teaching and Conceptions of Traditional Teaching) were appropriate since they counted for 60.76% percent of the total variance, and only those two components' eigenvalues were calculated to be greater than one (3.58 and 2.50). According to Kaiser (1960) , we can retain only components with eigenvalues greater than one. One item in the constructivist section (item number 2) and eight items in the traditionalist section (items 13, 18, 23, 24, 25, 27, 29, and 30) of the adapted questionnaire were removed because of low loadings. The remaining items and their loadings are shown in Table 2 . Alpha reliability was calculated for both parts of the questionnaire: 0.85 for the constructivist section and 0.83 for the traditionalist section. Items describing conceptions of constructivist teaching are listed below in Table  3 .
Items
Conceptions of Constructivist Teaching 1
It is important that a teacher understand the feelings of the students. 3
Learning means that students have ample opportunities to explore, discuss, and express their ideas. 4
In good classrooms, there is a democratic and free atmosphere that stimulates students to think and interact. 5
Every child is unique or special and deserves an education tailored to his or her particular needs. 6
Effective teaching encourages more discussion and hands-on activities for students. 7
The focus of teaching is to help students construct knowledge from their learning experience instead of through knowledge communication. 8
Instruction should be flexible enough to accommodate individual differences among students. 9
Different objectives and expectations in learning should be applied to different students. 10
Students should be given many opportunities to express their ideas. 11
The ideas of students are important and should be carefully considered. 12
Good teachers always make their students feel important. Items describing conceptions of traditional teaching are listed below in Table 4 .
Items Conceptions of Traditional Teaching 14
During the lesson, it is important to keep students confined to the textbooks and the desks. 15
Learning means remembering what the teacher has taught. 16
Good students keep quiet and follow the teacher's instruction in class. 17
The traditional/lecture method for teaching is best because it covers more information/knowledge. 19
Good teaching occurs when there is mostly the teacher talking in the classroom. 20
Learning mainly involves absorbing as much information as possible. 21
Students have to be called on all the time to keep them under control. 22
Teaching is to provide students with accurate and complete knowledge rather than encourage them to discover it. 26
Learning to teach simply means practicing the ideas from lecturers without questioning them. 28
Teaching is simply telling, presenting, or explaining the subject matter. The means and standard deviations of the survey items are shown in Table 5 . The participants often agreed with conceptions of constructivist teaching (M = 4.25), while they sometimes agreed with traditional conceptions (M = 2.78). Standard deviations also revealed that the pre-service teachers are more homogeneous in believing conceptions of constructivist teaching (SD = 0.88) than of traditional teaching (M = 2.78). Table 6 presents means and standard deviations for the pre-service teachers' epistemological beliefs. Results indicated that the pre-service teachers rarely believe that eality is singular and the same for all people (M = 2.48); that in almost all learning situations, intelligence is multiple (M = 4.45), such that every person learns some subjects more easily than others; that learning is dependent on study rather than skill (M = 3.89); and that if appropriate conditions are provided, everyone learns everything in many learning situations (M = 3.85). The first belief is rooted in a traditionalist world view while the last three are rooted in a constructivist world view. Therefore, it is reasonable to assume that the pre-service teachers have a tendency toward the constructivist approach.
Mean Standard Deviation
Reality is single and same for all.
2.48 1.29 Intelligence is multiple, such that every person learns some subjects better than others.
4.45 0.95
Learning is dependent on study rather than skill. 3.89 0.99
If appropriate conditions are provided, everyone learns everything. 3.85 1.10 (Scale is 1: Never, 2: In rare situations, 3: In some situations, 4: In many situations, and 5: In all situations.) Table 6 : Descriptive results for epistemological beliefs.
Question 3: The relation between teaching conceptions and epistemological beliefs
The belief that reality is single and same for all was found to be negatively correlated with the conception of constructivist teaching (r = -0.141, P < 0.01) and positively correlated with the conception of traditional teaching (r = 0.153, P < 0.01). The belief that intelligence is multiple, such that every person learns some subjects better than others was found to be positively correlated with the conception of constructivist teaching (r = 0.413, P < 0.01) and negatively correlated with the conception of traditional teaching (r = -0.171, P < 0.01). The belief that learning is dependent on study rather than skill was found to be positively correlated with both the conceptions of constructivist teaching (r = 0.205, P < 0.01) and traditional teaching (r = 0.099, P < 0.05). The belief that if appropriate conditions are provided, everyone learns everything was found to be positively correlated with the conception of constructivist teaching (r = 0.296, P < 0.01) and negatively correlated with the conception of traditional teaching (r = -0.018, P > 0.05), although not statistically significant.
Question 4: The relation between teaching conceptions and gender
The pre-service teachers differed in their conceptions of constructivist teaching depending on their gender (t (488) = 5.75, P < 0.05). Males preferred constructivist teaching (M = 4.31) more often than females did (M = 4.19). On the other hand, the difference between both genders for traditional teaching was found to not be statistically significant, although females preferred traditional teaching more than males did. Table 7 presents the means of conceptions of teaching by gender. 
Question 5: The relation between teaching conceptions and subject area
No significant differences were found among students' conceptions of constructivist teaching depending on their subject areas, whereas significant differences among students' conceptions of traditional teaching were found depending on their subject areas (F (10, 485) = 6.475, P < 0.001). Post hoc comparisons executed with the Scheffe test showed that participants from English language programs preferred traditional teaching more than students from all the other programs did, except for religion and social studies. These three programs each had a mean above three, whereas the others were below three. Table 8 : Means of conceptions of teaching by subject area.
Question 6: The relation between teaching conceptions and class level
The results showed that there were significant differences among students' conceptions of constructivist teaching (F (3, 486) = 3.159, P < 0.05) and traditional teaching (F (3, 486) = 34.841, P < 0.001) depending on their class levels. Third-year students (M = 4.40) preferred constructivist conceptions of teaching significantly more than first-(M = 4.25), second-(M = 4.15), and fourth-year students (M = 4.23). While first-year students (M = 3.12) preferred traditional conceptions of teaching significantly more than second-(M = 2.90), third-(M = 2.34), and fourth-year students (M = 2.65), third-year students preferred it significantly less than others. 
Discussion
The questionnaire
We found that the two-component model was appropriate for the questionnaire by executing principal component analysis. However, one item in the constructivist section and eight items in the traditionalist section of the adapted questionnaire were removed because their loadings were low or inconsistent. Similar to our results, Eren (2009) carried out a confirmatory factor analysis for the same questionnaire and found that one item in the constructivist conception subscale and a total of nine items in the traditional conception subscale had insignificant and/or low parameter estimations. According to Eren (2009) , this may be due to the cultural differences between two samples, highlighting that Turkish student teachers perceived traditional conceptions about teaching and learning differently than their peers in Hong Kong. We see that traditional teaching practices differ in different educational systems and have different meanings in different cultures, and thus teachers' conceptions of traditional teaching may differ around the world. On the other hand, since the meanings of the constructivist teaching items are built upon the principles and theories of constructivism, they are not expected to differ by country. Conclusively, we recommend similar studies with different samples to shape the questionnaire more globally.
Conception of Teaching
We found that the pre-service teachers often agreed with conceptions of constructivist teaching, while they sometimes agreed with traditional ones. We also found that the pre-service teachers were more homogeneous in believing conceptions of constructivist teaching than traditional ones. Our findings confirm the 2009 OECD report that teachers in eastern European countries prefer a constructivist view of teaching more than traditional or directive views. Researchers assert that while some teachers either fail to take up reforms or actively resist educational innovations (Fullan, 1993) , many others make changes to their teaching by adopting easily assimilated practices into their methods of teaching. On the other hand, Eren (2010) found that pre-service teachers valued constructivist teaching/learning, making learning explicit, and promoting learning autonomy more than they actually practiced those things, whereas they practiced traditional teaching and performance orientation more than they valued it. Klein (1996) , in his study of pre-service teachers, argues that teachers' beliefs can be eclectic and contradictory, and that teachers may simultaneously hold both traditional and constructivist views. In his study of the learning and knowledge beliefs of 279 pre-service students from the faculty of education, the majority endorsed a view of learning that included both constructivist and transmission-oriented themes. While the participants in the study may have agreed with the study's constructivist items, they did not simultaneously reject a directive view of teaching.
Beliefs and the effect of belief on conception of teaching
We found that the pre-service teachers rarely believed that reality is single and the same for all, while often believing that intelligence is multiple, learning is dependent on study rather than skill, and that if appropriate conditions are provided, everyone learns everything. The first belief is rooted in a traditional world view while the last three are rooted in a constructivist world view. Therefore, it is reasonable to expect that the preservice teachers tend toward the constructivist approach. Furthermore, we found that the belief that reality is single and same for all was negatively correlated with the conception of constructivist teaching and positively correlated with the conception of traditional teaching; the belief that intelligence is multiple, such that every person learns some subjects better than others was positively correlated with the conception of constructivist teaching and negatively correlated with the conception of traditional teaching; the belief that learning is dependent on study rather than skill was positively correlated with both the conceptions of constructivist and traditional teaching; and the belief that if appropriate conditions are provided, everyone learns everything was positively correlated with the conception of constructivist teaching and negatively correlated with the conception of traditional teaching, although not statistically significant. Similarly, Perkkilä (2006) found that teachers' practices of teaching differed with their beliefs. Yates (2006) found that teachers with stronger beliefs made greater use of some constructivist teaching practices in their classrooms. Collinson (1996) conducted a case study and found differing beliefs about teaching and learning, which produced tensions between adherents of behaviorist and constructivist paradigms. While some of the teachers were able to articulate the reasons behind their preference for a particular paradigm, others simply "did not have specific vocabulary to describe what they felt" (p.10).
The effect of gender on conceptions of teaching
We found that both genders favored conceptions of constructivist teaching. Furthermore, we found that the pre-service teachers differed in their conceptions of constructivist teaching depending on their gender. Males preferred constructivist teaching more than females did. On the other hand, the difference between genders for traditional teaching was found to not be statistically significant, although females preferred traditional teaching more than males did. These results contradict the literature, which generally agrees that female instructors tend to use constructivist teaching techniques that are more interactive, such as class discussions, small-group discussions, and group projects (Starbuck, 2003) . In contradiction to our findings, Eren (2009) concluded that female teacher education students favored constructivist teaching significantly more than males. The results indicate that gender is an issue in approaches to teaching, so further studies investigating gender differences in the conceptualization of teaching will be useful to understand teacher education. Cross-cultural studies would also be useful to explore cultural influences on approaches to teaching.
The effect of subject area on conceptions of teaching
We found that there were no significant differences among students' conceptions of constructivist teaching based on their subject area. However, there were significant differences among students' conceptions of traditional teaching. We found that preservice teachers from English language programs significantly preferred traditional teaching in comparison to students from all the other programs except religion and social studies. Similarly, Eren (2009) found that pre-service teachers' beliefs about their conceptions of teaching and learning vary as a function of field of study. He compared students of classroom teaching and students of Turkish language teaching and found that classroom-teaching students have more traditional conceptions about teaching and learning than do Turkish-teaching students. Our results did not confirm this finding, but rather went beyond it by including ten teaching subject areas. On the other hand, Yılmaz and Bökeoğlu (2008) , in their study of primary teachers' self-efficacy beliefs, found the field of study insignificant to teachers' beliefs. The results indicate that teacher education programs are one of the important factors affecting future teachers' teaching beliefs. Further research is suggested to examine classroom content and teacher educators' ways of teaching in different programs, and the possible differences among the programs that cause students to conceptualize teaching in certain ways.
The effect of class level on conceptions of teaching
We found that there were significant differences among students' conceptions of constructivist teaching and traditional teaching depending on their class levels. Thirdyear students preferred constructivist conceptions of teaching significantly more than first-, second-, and fourth-year students, while they preferred traditional conceptions of teaching significantly less than the others. On the other hand, first-year students preferred traditional conceptions of teaching significantly more than second-, third-, and fourthyear students. These results indicate that pre-service teachers' conceptions of traditional teaching change over the years as they take more courses on the principles of constructivist teaching. Our results confirm Eren's finding (2009) that third-year students tended to adopt constructivist conceptions about teaching and learning when compared with first-year, second-year, and fourth-year students. This may be because third-year students perceive themselves as more competent and skillful at coping with the difficulties of a constructivist teaching/learning environment, because students' selfefficacy for teaching increases during university teacher preparation (Kimonen & Nevalainen, 2005) . However, while Eren found that fourth-year students preferred to adopt traditional conceptions rather than constructivist conceptions, we found that preservice teachers from all class levels preferred constructivist teaching rather than traditional. Eren (2009 ), citing Woolfolk Hoy & Spero (2005 , mentioned that fourth-year students may experience a "reality shock" when facing the demands and expectations encountered by experienced teachers. We did not find this to be the case in our study.
Conclusion
The results of our study provide an empirical contribution to the existing literature on teachers' beliefs about teaching and learning by examining pre-service teachers' views about teaching and the relation of those views to personal beliefs (on learning, multiple intelligence, and the nature of reality) and characteristics (gender, subject area, and class level). We found that teachers' conceptions of teaching can be examined under two major categories of teaching practice, traditional and constructivist. We saw that teachers prefer the constructivist way of teaching rather than the traditional way. Our findings suggest that personal characteristics are factors in pre-service teachers' conceptions of teaching. Our results also indicate that pre-service teachers' beliefs affect their views of teaching. We recommend that teacher education programs evaluate their programs and take action to enhance teaching students' epistemological beliefs and conceptions of teaching. We further recommend that researchers carry out similar studies with different samples and in different countries. Cross-cultural studies will be useful to understand how culture affects teachers' beliefs and practices.
